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TABLES FOR DETERMINING LEAD, URANIUM,
AND THORIUM ISOTOPE AGES

By'Ernest Schonfeld
Lyndon B. Johnson Space Center

SUMMARY

Tables for determining lead, uranium, and thorium isotope ages are con-
tained in this report. A computer program written in BASIC lenguage was used
with a PDP-11 computer to make these calculations. This report uses the new
decay constants gelected by Tatsumoto and others. The precision of these cal-

culations is better than 1 part in 105 and more than 100 times better than the
error introduced by the uncertainties in the isotope decay constants.

INTRODUCTION

The tableS'for'determininé,lead (Pb), uranium (U), and thorium (Th) iso~

tope ages use several isotope ratios. The new decay constanis selected by
Tatsumoto and others (ref. 1) for uranium-238 (238U) (235U), and

thorium-232 (232Th) and the 238U/235

s uranium-235

U ratio are used in this report.
'DESCRIPTION OF TABLES
The tables for determining ages {see appendix) use the lead-206
(2%py) /238y, 100a-207 (POTPb) /2%y, 2%Trp/2%pn, ana 1ead-208 (2%%ew)/

isotope ratios. The new decay constants for 238U,-235U, and 232Th, and the
238U/235U ratio are those selected by Tatsumoto and others (ref. 1). These

values are
- 238

_ {235
S

232Th

0.15525 x 10~ yr {ref. 2) (1)

0.98485 x 1077 yr {ref. 2) (2)

n



A, = A(?32Tﬁ) = 0.0494T5 x 107 yr  (ref. 3) (3)

238U/235U = 137.88 (See bibliography in ref. 1.) (4)

The analytical expressions for the functions evaluated in this report are

2065, /238, - . 8 _ 3 (5)
207, /235 _ EASt -1 (6)
208, fo3en, 2t (1)
20T, /2065, - (?OTPb y 238&)/%%05Pb x £3% x i3T.85) (8)

here + 1is time. These expressions were caleulated by programing a FDP-11
ocmputer with a computer program (appendix) written in BASIC language.

CONCLUDING REMARKS

The precision of the calculations in this report is better than 1 part in

5

0°. This precision is approximately 100 times better than the error intro-
uced by the uncertainties in the isotope decay constants.

yndon B. Johnson Space Center
National Aeronautics and Space Administration
Houston, Texas, December 19, 19Tk
195-42-89-00-72
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APPENDIX

COMPUTER PROGRAM (BASIC)

In this appendix, the cowputer brogram 1isting written in BASIC lahgusge
and the tables for determining lead, ursnium, and thorium isotope ages are

given. In the value columns, the

"g" (exponent) codes are used to denote

powers of 10. For example, the first entry opposite "a" (million years),

" 310421E-03" is equivalent to 0.310421 x 10 .

LIST

3

l2ﬂ REMARK- AGES OF LEAD URANIUM THORIUM USING DECAY CONSTANTS
2| REMARK- BY TATSUMOTO ET AL, SCIFENCE VOL 188, PAGE 1279 (1973)

22 LET L8=0,15525
23 LET L5z0.98485
24 LET L2:=0.849475
25 LET C=1/137.8%
26 LET T=0.0 .

27 FOR ¥=@ TO 9

28 PRINT
2% PRINT
3¢ PRINT
31 PRINT
32 PRINT
33 PRINT
31 PRINT

35 PRINT "TIME™," PB 206","
36 PRINT ™ My “," U 232",
37 PRINT

75 FOR 1=@ TO A®

80 LET T=T+2,022

g5 LET REzEXP(L8*T)~|

o LET R5=FXP(L5%T)-1

o5 LET R2zEXP(L2*T)~1

12¢ LFT R€zC*R5/RE

105 LET T1=T*1029

L1® PRINT TIl,R8,R5,R6,R2

115 NEXT I

120 NEXT M

125 EMD

nEADY

Ry

PB 207"," PB 2¢7"," PH 2pg"
U 235"," PB 226", TH 232"
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,532186E-21
.532656E-11
«53312cE~01
«5336E-01
«SIART2E=D1
«534542F -3
53501 KE-01
«535451E-21
«535965K-0]
336445 -21
«53R915FK-21
«337382F-01
53786 TE-21
. 538344K-21
«53RR23E-21
.5393C1F-01]
539781 E-21
S4R26R-31
LSARTAT =01
«DA41221F-81
S541702F-21
SA42185E-01
«SAZ2EETE=-F1
W3A3IBE-2
«SA3634E-01
S5A412E-21
5A4EN3T-01
545091 FE=~31
O45576E=01
SAGAC3IE-31
«5A6552E-21

PB 208
TH 232

. 15€537E-21
L 151541E-01
. 152545E-01
. 15355E-21
«154554AE-021
.155561E-21
.156565E-Zl
L15757E-31
. 158573E=-01
. 15958 1E-81
. I6A586E=-01
. 161589E-21
. 162597E-21
. 163602E-01
. VEAGBOSE-B )
L 165613E-21
« 16662F =21
L 1687€625E~-01
. 168632E-21
«169637E~0 |
.l?@ﬁ#GE-Bl
L171651E-01
« 1 T2658E-21
+173663E=01
L1 74GTE=01]
L 1T56819E~E1
L1 7T7691FE-21
-17Q7E“gl
L1797C4E~21]
JIRATIZE-G]
SIB1T72E-01
L 182729 -01
LAR37TITE-A]
LAR4TAZE-2]
LAB3T751E-21
L IERT59E-C1
L1B87768E-C1
LARETTISE-0]
« 1B97R4E=-01
190 792K-21
L191871E-21
« 192829F-21
L 183213E-01
«19482RE~T1
. 195835F-21
. 1968 44E-01
0197R53E-121
L198aRLF-31
« 199RT7TE-QA]



age
423
417
412
414
416
412
42¢
422
424

426 .

428
430
432
434
436
438
4406
4472
444
4446
448
457
452
454
456
458
469
462
464
466
462
A70

0
L QL

474
47¢
47¢
4R

4832

484

486

492
497
492
494
496
498

PB 206
U 238

.GANEBTE-C)
»643003F-81
LBAT29TE=-2]
+GO52EPIE~2)
WR539] 1 E-A1
G5T722F~21

LLEA520FE-02]
8638 4AFE-01

JAETISTE-CI
RTIBACHE-Q]
SATITTOE-01
WBTT292F-01
LA20409K-21
«£83725E-0]
JERTA43FE-0)
LE923IE3E~1
-ﬁgsﬁg!E-@l
LETRE2F-01
LTAT324E~-01

L LT3R ABE-E]

WTECAT2E-0 |
STIR29RE-21
JT13624E-01
L T16951FE=-01
L2273 -21
. 712368095 -21
« T268937E-01
« 13R268F~-01
07336E“@1

« T369356-21
TARZERE=-2 1
s TAZCD4E-0Y
-746945‘@1

L 7502770~ 1
V75361 7E=3
. 15RQ55E-011
TAARQTE=-]
» T63E3RE-L1
« TERQTO =T
o TTAIZ2AF -2

L TTACTIE-01
JTTTALCE-CY

JIRAZCIE=-CI
WIR3T709E-2]
L TRTA5ZE-R1

JTAPARE R0

.79375eF=-01
L7711 E-C1
HRARAGCBE -

BAITI8FE~3]

PB 287

u a35

«AB2812
«4B5T35
- 4RBE65
«A91R

LA94541

497427
52044

.57339¢
«SBE363
» 509332
512308
WD 1329

S1B277
521271
»52427]
2227278
S30287
533304
«S3832T7
« 239356
$ 542391
+545433

24348

£551533
.554592
«S5T7R57
«26B728
«5638€5
« SEERAR
569978
573074
SDTELTS
. 579283
«HRZ2396
£585517
«SBERA2
501774

.504913
598058

601228

ROAZER

607528
RIVITT:
613874
.617255
JF20244
623439
62664

_062984§-
L L63306

PB 207 -
PB 286

«5468551F-81
.547038F-21
+S54T7528E~-0)
SARB18F-01
«SARSTE-021
«SARQQTE-0]
+ 349489F- 1
5490 E-B1
558473E-21
550966 E-01
+551458E-21
W551954E-21
«35244RF-01
«D52944F=0]
$55344F -0

2 353938F-71
«I54434E-01
554931 -1
|55545E-@1

«255928K-21
W D56429W-0 ]
» D56920K-21
«DI3TA2O-01
L5570931FE=-01
«558434F-21
. 2389368E-0)
559441F~21
+559946E-21
«S56245E-01

«56C954E-31
OR1ARLIT~E ]
LS61968R~71
.5962475F-01
SSR2923E~F 1
L563491FE-31
JORARTIF-0]
$H6451H-21

DESERIE-0]
I65533FE-31
OERDAAT-T1
«S6RE55F-01
JOETEERE =711
IRT582FE-21
SEe2AQTE-R]
fORALID2F-2)
L569128F-0]
LIERASE-21
LATIRIF-2
WDTIRTRE-21
BT11STE-3

PB 208
TH 232

LA89RTE-21
.20028FE-01
20 189E-31
$ 229K~
B3BBG E-7]
ER491R8F=-01]
« 205929F -3 ¢
QEQRQSQE'WI
J20T949E~-2
L 202I6E~F1
B9 60K~
2 210979F-P 1
»211991F-A1
DEISE-ﬂl
2142 12E-71
L215821FK=~01]
«216031E-2]
W21 7A43E-201
«2IRBA53E~01
«2190668E~-21
«22C07RE~121
«2210BRE-21
L2221E-21
w2231 1E-21
L224123E-21
«220135E-01
L2268 146~
«R22TISEE-21
JEBRITIE-T1
2291 RIE-01
23219 4E-21
L23120€F-01
23222K~01
« 2332331 ~-01
2342458~
J23525/E-G1
e DAERRGE~2 ]
L 237283E-0]
23029/ E-2
y2303A0F-21]
s ZANZ22E -0
LAl A36E-011]
«2A2349F-0 )
e 2A3ZARE-7]
f2AA3TEE-0}
« 24038 ~0]
s 2ABAAIE-]
2474 17K
2 2AR433E -1
«2ANG4TE=-2 ]

9



TIME

MY

500
5¢2
504
506
588
51€
512
514
516
518
52¢
522
524
526
528
538
532

534
536

532

542

542

544

546

548

55€

552

554

555,999
557,999
559,999
561,999
563.9%89
62,999
567,999
369,999
571,999
573,799
575,999
5774999
579,999
581.9899
583,999
535,799
527,999
579,299
591.59%
593,900
595,999
597,999

10

PB 206
U 238

LB2T1T3E-81
LR1A53E-31

LR17244E-01
LA2BRASE~1]
WR23965F-21
B2TI2TE=C)
JRINEBOF-2]
«R3405E-21

A37416E-8!
B48782E-21
JRA41A9T-01
LBA47515E~01
2508258 -21
R54255F-21
LA57624E-01
LB67002k-71
.86437F~021

BE6TTAZE=T]
LB871118FE-01
37449421
BTIRTE-D1

BR125E-91

LIRAPMRE-
«B9139F=21

B94TT1E= 1
.898156E~-01
LO01538K-01
O24925E-21
LO78311E-C1
Q1169 TE=DI
Q1528 RE-31
Q13472 8-01
L9Z2IRGEE-D!
LQ2526E-21

928652821
JO3RAATE-T |
.93544F-01

LQ3883CE~21
RAZZI3E-T]
.945633F-21
«949232F~31
O52432E-21
95583 E-2

L2592330-01
|QR?.F|-SQF:'®1
VORAZA3E-T
LR AASE-D

LOT72855E-0

PB 207

g 235

.63628

6395016
642738
645977
649222
652474
655732
LE58997
662267
665545
+GERB2Q
672119
675418
LETRTLS
L682029
.GB5345
.6REGER
,691998
.695333
L698676
102025
.785383 1
LT08743
Ji2112
715488
71887

722259
. T25655
.729657
.132466
. 735882
.739304
L742733
JTAELT

749612
753062
L756519
759982
763452
L 766€928
770412

W TT39¢3

ATT4

. TRAIS24
784415
JIET933
« 191459
« 794991
. 79853

JRE22TH

PB 287
PB 206

STITIRE-C
«5T2234F-01
.572755E-21
«5T73277TE-Q1
573709 7E=-021
S5TAZLIGF~E
«STARAZE~D)
«375365E~001
.57589E-01
5764 15E-01
STERINF~-0)
«STTO93E~1]
5 TR52F -0
STRATE~D1
«5TISTTE-D]
LS8BIA5E-91
W IROARIEE-A]
SR8 IETE-21
SBIRSTE-21
5BR2220F-01
« BE2TR3IE-G
+383295FE-71
. SR3IRIE~0]
LHRAZESE-D
£ SEAOF-2]
S5 4368F-0]
LS5R5972E-41
SOBE511F-0
SBTRABE~0}
 DETS8EE~2]
58R1275-21
L SB2PTE~2
SBOTABF -]
DA E- ]
5978 34F-01
O3 TEE-01
L5901022W-01]
«5924€6€E-21
393912E-91
«B9355TE-2 1
LS59412AT-01
W 394651 -1
«5952201F-21
LOR5T5KE=-2L
59R/E00E-21]
59RBARE-D |
S9TAF~Z
L597952E-01

PR 228
TH 232

«2OQ46E~-01

L2514T4E-@ ]
.252480E-01
2535A5E-0]
254519F-01
.295532E-01
W 25654TE-8 |
2575R4E-21
J25857TTE-01
.2595%1E=C1
L2606RBE~-C1
L261623E-01
J263651E~1 .
265685FE-01
«2E66T02E-D1
L26TT17E-91
«2ERTIAR-0
«P2EITASE-B1
L2TATREE-(]
LL2T1T8IE-0]
L2727990-2)
L2T3RI5E-21
#2743 =21
2758487 -21
L2TEREEE-2 ]
W2T18383E-011
L27Rr898FK-C1
L2709 TE~-D ]
282933k -01
«281951E-21
«2R29TE-2

$283985F-91
«2B52R3E-21
2RE021F-01
L2BTAIRE-2
W 2REBA5TE-3]
L209075E-81
L2011 2E-21
L2821 3E-1

293148E-21
«294168TE-01
+295185F-01
29R2A 3021
28722500

. 2982431~ ]
L R299262E=21
LIRT2RE-21]



T

IME
MY

585,999
601,999
603,999
605,999
617,999
9,999
611,999
613.999
615,999
617,999
619,998
2149598
623,999

- 625,999

G2T.999
£27,999
631,999
633,999
£35,998
637,99R%
639,998
41,998
£43,.998
§45,993
647,998
§49,99¢
651,998
652,998
655,998
657.9983
659,908
661,998
663,998
665,998
667,998
669,998
671,993
673,998
6£75.5%8
677,998
679,998
6£21.998
623,998
€95 .,997
627,992
629,990
91 .594
693,092
695,998
607,098%

PB 206
U 238

W976262E-01
STS6T2E-21
.58 338E-21
«RBEA9F-0}
L9809 2E-21]
.QQSSIGE—EI
W06 T29E-1
100014
130356

« 102698
L12104
10132
121723
122068
172408
13275

L 13093
«1A3A35
ND3TIR
24121

1 RA484
IPARES
18515
185483

+ 15834
LNE@el 7o
LAPR523

L 1ARBRT
@721
1AT554
L7228

A 7B242
128587

. 108931

L 1D9275
12962

« 129964

. 110389

L1 12654
110559
111344
111689
112034
112379
112725
1§13e7
113414
113762,
114128
P11 4454

-
»
L]
.
-
-
L]
LJ
-

PB 207

u 235

805629
809189
«812756
81833
JR158911
823458
«B2TE95
233697
«234307
837923
«241547
.845178
248816
85246
LR56113
WB59773
2634389
B6T113
SRTRTY5
JBTAARE
LRTR1TR
2R1B&2
+RR5592
+ERI309
893335
896787
AR5AT
4254
. 972208
1177
915539
219316
0231
326892
«932691
+ 934498
$ 932311
042134
45962
048799
«953644
«857495
061354
965222
LORSEQT
W 972979
«DTEBRS
OBDTGE
24671
9288585

- pB 297

PR 27§

«S9RSEAE-D ]
59805 7E=-01
«599612FE-@1
LLARNIETRE-B
.ﬁﬂm7225'@l
ERI2TTE~G]
+EARIAE-0 ]
WOA2391E-F1
L GE295KE~-01
L6N3ISZIE-C 1
«EAANRTE-G]
«EBAS2EBF -0
L625189K-01
2BA5T5F=-01
wRAE313F=-01
LGOER TSR~
JEATAZRE~-T1]
-G@S?ﬂaﬁ-ﬁl
+RARSRARR-{]
JER913AE-71
QGQSTE“EL
«R1D2RE-0 ]
+EIPRICR =]
Al1405F-E1
SGHIQTAE-R]
+G1254A5E-71
«H1311ISE-A]
LLL136RTE-D]
G1426F=-01
E1AB3IZ2K-7]
LA1545E-01
LE61598F-2]
+R1E554E=-21
«E17131E-81
BT E-R1
LE1ECRAE-21
LAIBES -]
H19443F-91
HRZRCE-7
LALREARE -0
LE21 1 BAK=F ]
LE21TE5E-01
R2P3ATE -]
LHE22931F~-21
HL23516E-01
LLEALE-2]
LG2ARRSE -2
LB252T72E-01
LREHBRER-01
LE2EAARR =0 ]

PR 29g
TH 232

L3NL290F-01
30231 7TE-1
«303339E-01
3043588 -1
«325376E-7 ]
LINEIVRE-0 ]
«3IRTAVTE-21
QSQSQSGE“@I
309 458K~ 1
LB ATTE~R]
.311499E-01
L312518E~-01
«31354E-21

«314559E~0)
«31558K-21

e 3166E-21

n317622E"ﬁi
«318642E-a1
+319663E-21
L320681E-01
321 TASE-21
L 322728E-01
W 323T74TE-01
32477RE-01

J325792K-31
I26812E-01
. 3278358-011
L328R5TE=-DI
. 320erF-01

« 33790 2E-21
331923 =01
e 33294FE-21
e 333960K-01
+334991E-01
.336014K-2 )
L337037E=-¢1
«33826E-21

¢ 3390G k-1
«3ADNRSE-71
.341129E-E

3421 52E-01
e 3431 THE-G]
«344199F-21
345222E-01
0 34824601
fB3AT2TIF -2
« 348295E-2 1
.34%318E~21
«35¢312E-01
«351386F-21

11



TIME
MY

699 ,.99%
701 .998
703,998
705 .998
107,998
789,998
711,998
713.998
T715.997
T17.907
719,997
721.997
723,997
725,997
727,997
729,997
731.997
733,997
735,997
737.957
739,997
T4l ,997
743,597
745,997
747,997
749,927
751.297
753,997
755,997

157,297
75%,997

761,997
TR3.997
765,997
Te7.997
769,997
771,997
773,997
T75.997
177,897
179,997
781.9597
183.997
785,997
727,997
TR, 007
791,996
793,994
795,000
797,596

12

17919
! 13266
JHIBELA
. 118961
L 119308
. 119656
120034
27352
207

21248
121398
LA121744
122092
22441
122789
.123138
. 123487
1 2373K
« 124185
124534

. 124883
125232

L 125582
125931
126281
126631
. 126971

L 127331

12768}
« 12RO3Y
. 128331
2128721
. 125082
. 129433
129783
137134
o 1 3BARD
.1 3ARR 38
131188
131539
.13189

PB 287

i 235

992585
906434
1.00037
l.22431
l.22827
1.01222
1.01618
l.02e17
1.02415
1.72814
1.03214
1.23615
1.24216
124418
1.04821
{.85225
1.0563

1.26035
1.606441
1.06849
1.87256
1 .ATEES
1.88074
1.08485
| B82S
1.293082
1.2972

1.17134
[.12548

1.10963
1.11379

i.11796
1.12213
1.12632
1.13251
1.13471
1.13892
1.14314
1.14736
1.1518
115584
1.18095
1.16435
l.16RGE
1,17229
1,171
tL.18147
1.18571
1, 19078
1.,1944

PR _2@7
PB 208

JR2TA33R -1
627623501
JO28214E-81
LO2RBAAE~D )
oﬁ29395£‘g]
+G200RT7TE-01
L63IN58K-01

«631174E-31
«631T768E-P1
JRI2IEIF-0
L632959F-01
.633557E-61
B34155E-01]
L834752E=-21
635351 E-21
,635951F-31
.636551E-81
.A37153F~01
«G3TT54E-01
«638357E-01
638961E-01
.6395686E-01
JLARLTIE-D]
SBADTTTN-01
L641383F-21
LG41991E-01
LGA2590E-A]
EAZ2AIF~0 ]
LGA3RI8F-01
LEAAARTE=-D1
«5450398-01
LLASE51E-]
LLAR2A5E-01
JSARRTRE-D1
LEATA9F=21
LARIBTE-21
+E4RTRIE-D
SCANZAE=0 ]

LEAG9STE-2]
LL58576E-21
A511958-21
B518148-01
LF52435E-R1
L653A5TE=21
W 5536T9E-21
654302E-21
oﬁsqggﬁE“ﬁl
LR5555FK-21

L6561 76F-2}
(5687 3E-01

PR 298
TH 232

«352391E-21
«353415E-01
e 354439E-01
«355465E-01
«3DRARIFE-D 1
W 357513E-31
L35854E-C1

£ 359564K=-2 1
+36058RE-01
.361614E-21
.362638K-0 1
. 363665E-31
+3646R9E-01
«365T716E-D1
3RETA3E-21
»36TTETE-C ]
L 368794K~01
. 3698 18E-~01
037@846E'@1
«371872E-C1
.372897E-71
s 373925K~21
«374951F~-21
L375977FE=-011
J3TTOTAE=-2]
LITREIZE-0]
,379¢597-21
< 3BUARRE-F]
JIR11115-2]

L 3R2139F~01
(3231 A6 -7

f3RALQ4E-C1
« 3R52RAE-21
« IREZHE-21

. 38T2TRE-2]
L3RCICSE-7]
+389333E-¢1
e 39B3E2E -0
. 391389E-21
.392418E-01
»393446E-21
«3934T7T4E-21
3955221~
. 39R533E-01
. 397561E-1]
03985895"91
L AERE49E -]
LARIRTTE =3
LATRTRAEE=-21



TIME
My

‘799.998
221,996

8A3,996
205,996

gA7,99¢

809,996
Z11.996
813,998
815,996
817,996
815,998
821,996
823,996
225,996
R27.,996
B29.996
231,598
833,991
#35,996
837.%9¢6
g35.996
341.996
£43,9896
BA45.996
2474996
849,996
251,996
853,996
855,906
R57,996
859,994
RE1 096
RE3.90€F
165,996
RET 4035
269,995
871,895
273,995
2754995
277,995
879,995
321,985
323,995
885,395
227,%95
AR9,005
391,995
RO3,005
75,995
RAT7,5905

. 134353
134705
« 135758
13541
135763
136118
« | 36468
136821
137174
137527
137881
138234
» 138587
. 13894)
. 139295
e 139648
o 1 AGAZZ
« 1 4D3ASE
.14t
141065
141419
J1AYTTA
. 142128
«1A2ASS
. L 42838
s 143193
. 143548
o 143923
« | AA258
M I W Yo%
« | AARGS
. 145324
14562
. 1464336
« 146392
. 146748
LHATIEY
1ATAE
LATRLR
L1ABLET3
. 148529
. 1 ARERE
o 149243
« 1496

PB 2@17

b 235

1.19872
1.22308
1.2074
121175
l.21611
1.22048
1.22486
1.,22925
1.23364
1.23805
1 ,2A246
124688
1.25131
1.25575
1.2602
1 L26465
26512
1.27359
1.27807
1,28257
1.28727
1.29158
1.29629
1 .38862
1.30516
{3097
1.31428
1.,31882
1,32339
1.32797
1.33256
1.,33716
1.34177
1.34638
135101
1.35565
1,36029
1.36494
1,388
1.37428
1.37296
1.,38365
1.38835

1.39376

1.39778
1.4225

140724
l,41199
1.41674
1.4215])

PB 207
PR 286

B85 T743E-01

LCERASTE-71]
.E5R6REE-01
OGSQSIGE-GI
«R59946E-21
LE625TTE=2]
.6R1208F-71
«EE1841F-21
JERZ2ATSE~P]
oﬁGSllE‘ﬂl

JFEIT14E-01
£6A3T79F-0)
HLE5AIEE~-21]
LE65654E-21
0588292E‘@1
WRERI3 I~
LB6757T1FE-01
LAEEZI2E-A 1
.658855E-@1
LB694DTE-01]
HTEAE-0)

LTETEAE-B T
LB8T1428E-31
LAT20TAE-R]
LT2721E-01)
WGT3I3RRE-2]
JHRTABLTE-D ]
JRTACECSE-D |
B8753153F-21
LETH9RRE-E1
@67Rﬁl?€‘ﬂ!
.677269E‘@l
CT7922E-21
JETESTTE-21]
LATR232FE-A1
JRTorazn-3]
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6275 48E=0]
«BERER5E-01]
«6ROEE5E-21
L6986 T723E~-01
«6O2B38E~01
« 693R96E~C ]
-€94953E'@1
LA 1E-21
LA9T0T2E -3
«R9B12SE~21
.,699188E-71
o IZU24TE-B1
cT21326E-21
c TD2363E-21
o TG3424F =01
«T0AAG3E-01
W 1B5541F-21
L TO66EIE-D]
W TZ2T6EE=C1]

708 721E-¢1
. 189 779F =011
W T1224E~21

LT11899E-21
o T1296F-01

L 714218E=-21
LT15279E-01
JTl6LALR-71



TIME
MY

1462
lie2
1424
1426

—
o
=

=00

R L VL e P, S A N
S R A A I
I A i [0 XTI G D

1488
1490
1492
[ 499
1496
1498

PR 228
T 238

242778
243164
« 24355

243937

0244\32\3
244780

245096
2454352
« 245869
LAR20H
+ 246643
24703

LATALR
2ATRZS
248193
» 2AR58

+ 2489685
v 249356
1249744
250132
L 25052

250008
251297
« 251688
252074
«252463
252852
253241
225363

25492

254129
254798
»2551RE
£255578
255968
256358
256747
257133
257520
257919
25831

25872
£ 259052
$ 209487
£ 259874
W 2GRE265
y2EALHE
JARTAR
261439
L261831

PB 287

U 235

2,97009
2,97791
2.98575
2.99361
3.00149
3.00938
3.A1728
3.,0252

3,83314
3.24109
3.24586
3.05774
3,06504
3.07306
3.38129
3.08913
3.09719
3.10527
3.11337
3.12148
3.1296

3,137714
3, 1459

3,15408
3.16227
3.17047
3,177

3.18693
3.19519
3,20346
3.21175
3,22025
2.22837
3.23671
3.24506
3,25343
3,26182
3,27022
3.27264
3,28708

3,29553

3,304

3.31248
3,32099
3432951
3.3380C4
3434659
3435516
336375

3.37235-

PB 207
PB 206

JRRT2TAE-]
+8882E~-21
ogSSIZTE-Bl
«BOEBSTE~-D]
LB9098TE-0]
L891918E-(1]
«R9285F=-01
+893784F-01
«8354719E-01
«895655E=-021
«BI6592E-D1
0897531E‘Bl
+B984T2E-01
«899412E-01
+9R2355E-01
.92 1299E-01
O02244E-01
983 19F=01
«904136E-01
.2052858-71
LOAER36E~2]
92698 7E~01
9279391011
OPRRVIE-A]
L 209R4RE-T]
~91IRAAE-A ]
011782F-21
91272FE-21
«91368E-21
«914642F-0]
o9156ﬂ5ﬁ—@!
nglGSGgﬁ-gl
«917533F-21
«Q1B58~-21]
0919467E“@1
Q28 437E-01
W21 4270-01
L 922379F-01
«92335E-01
«92432€01-01
L9253E-01
WO2R2T7TE-R]
«D27255FE-01
LQE2R235T-01
«929215F-01
9321877~ 1
L231185-21
JO32164K-E1
«833158-91
534 132E-21

PB 208
TH 232

o?l?ZE-@l

s T1B261E-01
L719321E~@21
JT20382E-21
« 121443E-01
«1225805E-21
 123564E-21
s T24626FE-01
l735688E'®1
o 126749E-011
L727811E~-01
. 1288 7T3E-21
» 129933E-011
« 73299 4E~0)
. 132256E-21
.733118E-01
»13418FE-21

 135242E-21
« T36325E-01
e ISTIRTE-C1
-73843E‘ﬂl

« 139492E-21
L TAASSTE=-C]
« TA1619F-21
« 742622K-71
e TA3T44E-0 ]
« TAASABF =01
« TAS587TE-2]

« T46936E=-721
« TAT99C8E-0 1
« TASRR1IE-0]
L1572 124E<21
« 151189k -41
£ 1522525 -21
« 715331 6E-71
L 715438 1E-21
« 135445K~-01
L I56511E-21
« 1575745~
< I58G4E-21]

0 159723 -71
¢ T8RTRAF -1
« T61832E-01
« TRE89RF -0
L TEISS F-01
L T1650228E -1
JASTISTE=-C
» TRR224F-71
. T69287E-21

19



1500
1505
1510
1515
1520
1525
1534
1535
1540
1545
1550
1555
1560
1565
1579
1575
1580
1585
1597
1595
1622
1605
1612
1615
1620
1625
1630
1635
15482
1645
1656
1655
1660
1665
1672
1675
1687
1685
{690
1695
1769
1775
1719
1715
1723
1725
1739
1735
1740
1745

20

PR 2¢6
238

262224
263204
264185
265166
(266149
267132
268116
269101
270087
271073
27286

273048
274036
275926
276016
277007
277998
278951
279984
282978
281973
282968
283964
284961
225959
J28R058
227957
L2RBOST
.280958
20096

291963
292966
29397

294975
295931
296987
.297994
290002
302911
30132

L 30203]
373042
. 3RAR54
395266
38608

307294
308179
309125
317141
311159

pB_2a7

u 235

3,38@99
3.,4B262
3.,42435
3.44619
3.,46814
3.4902

3.51236
3.53464
3.55782
3.57952
3.60212
3,62484
3.684767
3.67061
3.69367
3.7T1684
3.,74012
3.76352
3.78724
3.21067
3.83442
3.85828
3.88226
3.9063€
3.93258
3.,95492
3,97938
4,20396
4,02866
4.85349
4,87843
141235

4.,12869
4.,15401
4.17945
4,20532
4,23071
4,25653

4,28248

4,30856
4.33477
4.3611

4,38756
4.41416
4.44285
4.,46774
4,49474
4,52186
4,54912
4.57651

PR 207
PB 286

.935127E-01
 9376BAE~B]

. «QAQBRSE-DI

«942583E-21
+945084E~01
«047554E-01
WO50112F-01
0952659E-@l
9551 T3E=-01
«9577T17E-D]
L96Q269E-21
.962825EF-21
.96539gE-01
W9ETITS5E=D1
JOTU56 1 E~21
. 973156KE-01
Q75759 E~D1
JITRITIE-2!
LSRBIS2E-D1]
L9R3621F=-21
,9B86259E-01
«9BRIGE~2]
L991562E-21
s O94227TE-D1
99689°E-31
.998581E-21
, 138227

L 1O0A497

. EATER
.12124
2IA1343

« 121587
L8R
102137

« 172413

« L3269

« 122969

. 103248

- 103528

o 123829
134251
124374

« 124658

« 1?4943
185229

« 185515
125803

« 1260392
106332
78672

PB 2€8
TH 232

s TTR357E=-0 1
. 773022E-01
s TT5687FE-01
« 772 353E-01
LTRIAISE-A]
. TB3RBEE-21]
. 726355E-01
«T189024E-01
0791694E‘®1
9794351E"ﬁ1
19703 1E-21
s T99TRASE-Z]
LBR2376E-01
JRO5048K-01
287722E-C1
JB210397E-21
«£213371E-01
WB15T4TE-C]
«818422E-81
WR21098E-01
282377T4E-01
+826453E-01
LE29133E-81
.2318E5E-01
«R3449E-01

JE3TITE-2]

«839853K-a1
LB42534FE-21
c845215E-81
«BATIE-A]

LREB5E4E-2]
«RE326TE-D1
L855951F=-01
LE58637E-21
L261325K-¢1
86471 28-01
LLEETO1E-21
cRARRARRE-A]
2720728 ~21
JRTATETE-(1]
«BTT7458E-11
280 1485-01
882841 E~91
JBR5533E-A1
«SIRG227TE-A]
L897921E-21
#.28361475-01
JR9E3IF~G1

LE990A5E-21
09ﬂ17g3E'g1



TIME
My

175¢
1755
1760
1765
1772
{775
1720
1735
1750
{795
1820
1825
1812
1815
1820
1825
1§37
1835
1840
1845
1850
1855
¥{dy
1865
1870
1575
1gen
1885
1897
1895
long
1925
i9l12
1915
1923
125
1930
1935
104
1945
1950
1955
1962
1965
19782
1975
1982
1925
1997
1995

PB 206

U238

312177
« 3131596
314215
« 315236
« 316257
«317279
«31B322
319326
. 320351
321376
« 322422
» 323429
324457
« 325485
. 326514
327545
« 328576
» 329607
« 33064

331673
$ 332707
333742
«334772
£ 335215
« 336852
« 33789

» 338029
« 339969
341000
« 342051
« 3430293
«34A156
» 34518

« 3A4RZ24
£ 34727

«34R318
349363
« 356111
351459
« 352509
«353559
35461

« 335662

J356715

+ 357769
» 358823
» 3598TR
« IEZA93Y
«36192]
363248

PR 287

u 235

4.600404
4.,6317

4.,6595

A.68744
A,T1552
A,.TA3T73
4.77288
4.82058
4,.82921
4,85798
4,8869

4.91598
4,94517
4.57451
5.00A01
5.,03364
5.86343
5.89336
5.12344
5.15367
5.18484
5.21457
5,24525
5.2T6408
5,30786
5.33819
5,36948
5.40092
5.43252
5.46427
5,49618
5,52825
S.56842
5,.,592868
H.6254]
5.6909R
5.72481
5.,7572

5,7T9458
5,.,82428
5.85776
5.39162
5.92564
5,95983
5.29418
€.8287]
6.0634

f. 79827
13331

PB 287

PR 2@8

. 1B6964
1RT7256
« 18755

»1R7845
12214

« 102437
L128734
109033
125332
129633
. 129935
12237
118541

- .1108848

L1151
+ 111458

1554

16185

119828
128142
122479
L2081
121157
121492
121239
122182
122528

PB 288
TH 232

« 9P A399E-0}
Q2 709RE-D]
JSPOTOSE-N1]
L912495E-01
.9151850-21
«917895E-@1
«920595E~21
£ 923299E-31
LN26E~31
.928725E-01
.931406E-01
.934111E-21
«93681RE-01
.939524E-01
«94223E-01
«S44936FE~01
«94TE45E-D1
«958352E-21
9532625 ~-01
LO55TTIE-D]
«958482E~-01
961 195F-01
«9639CCE-T 1
L9666 1ITE~D
. 969331E-01
f9QTE2RACKE-T]
LOT4TRE=-T]
«STTATEE-C ]
JIRDIGLIF=-C1
. 92290 7E-81
«OB5824R-~0]
»388343E-721
fI9IEE2E-0 1]
$903721F-21
»996522E~61
+2982020E-01)
LA2I194

+ B2 46

W 122739
L1217
101293
131556

. 121828

. 122101
122374
1R2646
L1E2S19
123192
103465
«1P23738

21



TIME
1Y

2900
2ees
2o1e
2015
2820
2@25
2239
2035
2040
2045
258
2m55
260
2065
2070
2875
2080
2085
2a90
27295
21049
2125
arie
2115
212(
2125
2137
2135
2149@
2145
2152
2155
2163
2165
2178
2175
2180
2185
2198
2195
22008
agis
221¢
2015
fp2e
2225
2230
2235
oAl ]
2245 ,01

22

PB 226

U 238

£364107
« 365166
« 366226
. 367287
«3RR 349
369412
370475
« 371539
« 3726024
e 373687

« 3TAT3T
. 3T158E€5
£ 376873
. 2717942
. 379213
« JRAGART
« 381155
. JRE228
« 353301
«3IBA3TS
«IB545

. I8G526
<IBTERE3
. 3B8R681
« 3BQTSY9
« 393838
3919187
« 392999
« 394081
£ 395164
« 398247
397331
« 392417
« 399503
A5G

LARLIETT
LABRT65
LAD3IR5S5
LABA4945
JARGB3E
LABRTIER
LADR221
LAA93 14
AT 409
«A11524
A2

LAL3IEDT
<A1 4795
LALS894
416993

PB 287

u 235

6.,18852
G.2839]
R.23947
€.27521
6€.31113
£.54722
638349
6.41994
6.45656
£.49337
£,53038
S§.596754
£,.6249

R.R4244
G.68018
6. TIE2T7
6.75618
6.,794448
£. 23294
687161
6.912247
6e94952
6.98876
T.A28E

T.86783
T.18766
T.147688
77,1879

722832
T.26894
T.30976
7.35@782
T.39201
T.43343
T.475868
T.5169

T«55894
T.,6812

T64365
T.RER32
T 1292

77723

T.8156

T.85912
790285
Te 9468

Te 98297
R.M3535
8,A7995
R.12478

PB 207

PB 206

. 122871
123218
« 123565
123914
« 124264
124615
« 124968
« 125321
« 125676
. 126032
« 126389
126747
127187
. 127468
.12783

128193
» 128558
. 128923
12929

+ 129659
. 132028
. 130399
130771
. 131144
131519
« 131895
132272
. 132651
. 13303

«133411
133754
134177
+ 134562
« 134945
+ 135338
»135725
+136116R
. 136507
« 13R9

» 137294
13769

. 138287
. 138426
« 138825
. 1359286
. 139689
« 1430393
» 142498
« 140925
141313

PR 208
TH 232

124811
184284
104557
1324831
185124
LL@5377
IB5651]
. 105524
. 1B6158
1B64T2
L1BET45
L1A7812
27293
121567
L2784
L128115
12839

JAB664
. 128938
129212
19487
129761
L1236



TIME
b

2250 ,0 1
2255,01
2268,01
2265,01
2970, 1
2275.21
228¢ .51
2285.21
2298 .01
2295,01
2300.01
2305.,01
2310 ,01
2315,01
2320,21
2325,21
2330 .01
2335,01
2340 ,01
2345,01
2350,01
23550
2360 ,21
2365,21
2372 ,01
2375,0]
2330,01
2335,71
2390.01
2335,01
0420,21
2425,01

240,81
2445,01
2450,91
2455,21
246E T
2465,91
2478 ,21
2475 ,8]
2487 ,91
2485, 21
2490,21
2A95,01

PB 236

b 238

«A4180%3
«A419195
« 420297
«4214

LA22504
« 423608
JAZATLA
.42582

A26527
+A280835
«4291 45
430254
«A31365
JA32477
«A133589
LA34T722
435817
« 4369372
.A38047
LA39164
< AAB282
LA 4

£ 44252

« 44364

«A44761
.A45882
«AATADS
£ 448129
£ 489254
L ABE3T9
LA51505
L 452633
453761
45489

«A5602

245715

LASBZ2E2
. 459414
« A6A548
LA61682
LAG2817T
JARIR53
LAG529

»AGRZER
«4RT3I6K
LAGB5AG
JABSR4AE
LATRTaT
SATIATS

PR 207
U 235

B, | A982
8.,21509
R,26058
8.,3063

8.35223
B.3984

R,4448

3.49142
8.533828
8,58538
2.63268
q.68023
B.72822
8.77684
RL.8243

2,87T28

2.,92154
8.97051
9.21873
9.,8692

o,1189

9,16885
Q,21905
9,2695

9,32819
9,37114
9,42234
9,47379
9,52549
9,57745
G ,62967
9,.68214
9.73427
9.,78736
2,84112
9,8%463
9,.94842
13,8025
19,2568
10,1114
10,1662
14,2213
10,2767
1¢,3324
12.3883
19 .444€
12.5011
13,5578
10,6149
1@ .6722

PB_ 207

PR 206

.141722
»142133
. 1425453

.143374
. 143791
.144209
« 144628
« 145249
. 145471
« 145895
14632

. 148747
147175
147605
. 148036
« 14B46S
148903
« 149338
149775
158214
158654
151096
151539
. 151924
15243

1528773
153327
153778
.154231
« 1548825
15514

« 155597
. 156056
156516
. 156978
157442
157927
158374
« 158242
159312
« 159784
160257
W 162732
. 161208
. 161827
. 62166
162648
63131
163614

PB 29g
TH 232

117751
. 118228
1 IB324
. 118581
. 118858
L115135
119412
. 119689
- 115966
» 120243
. 12852

120797
.121@75
.121352
121629
121587
«122184
122462
12274

123817
123295
£ 123573
. 123851
. 124129
1244022
» 124686
» 1249564
125242
. 125521
« 125799
126272
126356
. 126635
126914
127182
L127471
12775

. 128829
. 128328
« 128588
. 128867
129146
. 129425
129765
£ 129924
130264
. 1398544
. 13BR23
1311323
«131383

23



2508
2510
2524
253@
25496
BH5¢
2562
2570
2584
2599
26RR
26149
DRED
26830
2640
2650
2660
2670
2684
2693
2TE0
atle
sk
o733
o742
2750
2763
2772
0IRa
275¢
Pend
oy

et
2320

2330
2847
ng50
2763
2870
2887
2397
5ol2
2914
2907
2930
2940
2957
286
0070
Saa@
299@

2h

PB 286
17 238

LATA21 4
LATESES
LATETSS
» AR 296K
SAR339T
« ARSTAZ
L A%8R 1
« A9A323
492638
L AR 4957
«AQTZE
« A9 CER
L, SA1936
LSPA2T
SRERET
DAR9AR
511292
«51364
515992
218348
S20TCE
523869
525436
«D2TREE
D30 179
« 532557
« 5349383
$D3TI23
539711
SARITRA
D445
OARBHS
540383
55171
54121
«D56536K
WS5RQ54
D61 378
LS563222
JDEER3T
JSREEES
»STHIEZ2
273543
575983
WOTRAZT
OHRARES
«98 3345
DAR5806
DERE6S
5ART 37

PB- 227
T 235

12,7297
16.8458
19,963

[1.,8814
1{,201

11,3218
11,4437
11,5669
11.6913
11.8169
11.9437
12,0718
12,2012
12,3318
12,4638
12,597

12,7316
12.2675
13,0248
13,1434
13,2834
13.4247
13,5675
13,7117
13.8573
14,2043
14,1528
14,3028
14,4542
14,6072
14,7617

42,9177

15,8752
15.2343
15,395

15,5572
15,7211
15,8866
16,0537
16,2225
16,3920
16,5651
16,7389
16,9145
17,6918
17,2799
17,4517
17,6343
17,8187
18,285

PR 207

B 206

. 164131
. 16508

. 166085
. 167958
. LGRESS5
o [6ORE&L
1 TAATA
2171093
17212

o 173154
+ 174196
» 175244
+ 1763

L 1773683
. 172434
L179512
. 1RE598
18169}
o 182793
. 183071
. 185218
+ B8 147
L18T7274
« 182415
. JBO563
., 190710
« 191884
. 193056
124237
L 195424
. 1OEETA
L 19783

19844
wR2RP26T
201 190
e 282739
230w
«2BR2AR
f2AES13
L2RTTES
« 20T 4
213
211ETL
2120823
«21AR4
«a 15635

L21R975

218325
219684
221053

PR 288
TH 232

+131€62
. 132222
132723
133343
133974
« 124465
135824
« 1 3558%
. 13615

o 136712
. 137275
137232
. 138411
+« 138964
. 139528
. 1aB@92
. VATBESG
f14122

141785
« 14235

142915
143481
144t
L1 A4613
. 14518

145748
2146313
. 14682l
.1 47448
. LABZ 16
. 148584
» 149152
. 149721
. 15229

. 150859
. 151429
151999
« 152569
153139
15371

« 154281
» 154852
. 155423
e 155995
+ | 36367
L15714

L157712
. 1SR285
. 158859
159432



TINE

T ———

My

3008
3210
n2a
S IM3A
IR40
3250
Y4 ot
3272
nac
379
3tan
3110
312
3139
314@
3153
2168
3170
3188
3198
320
J212
322n
3239
2240
3250
3260
3274
3003
Izeg
3388
3312
3322
3530
3347
3350
3360
33T
3380
3393
349
3412
322
3437
3447
3458
3463
3ATC
34950

3492

PB 226

U 231

593229
595684
$598163

LBBRAG

603133
JEASE24
L628119
L1617
HL312

LB1562K
LL18136
WR2AES

LA231 68
LR25691
LGPR216
«63A748
633279
W635817
JE3R35S
L4093 A
LEA3454
646087
648565
51126
653691
656261
LA5ER 34
LE61411
LL63093
LBRE5TR
JORLET
LELTHTG]

+RTA358

LETEAN
GTASES
LER21TS
LG8ATSY
LERTARA
LFON22R
LERAGS3
L695283
587917
o TRAS55
e TAZLIQT
« IS8 4%
o TEFTARY
£ 711140
. 7138007
LTHEAT
L7121 37

PB 287

235

12,1931
18,383
12,5749
18,7688
18,9643
19.161R
19.3614
19,5629
19,7664
19,972
2@.1795
o, 3891
2f,8028
2r.8146
21,2305
21,2486
21.4688
21.6911
21.9157
22.1425
22,3716
22.6029

© 22,8365

23.0724
23,3108

'23.5512

23.7942
24.2396
24,2874
24,5377
24,7385

250457

25,3035
25,5638
25,8267
eh.0922
26,3634
26,6312
26,9046
2T. 1828
27,4597
27.7414

- 2R L2E5R
"28,3131

Z8.6032
27 2982
29,1021
29,4999

29,7927

37,0574

PB 2087

PB 2ps

222432
223821
»225219
« 226627

228748

229474
230012
«2323A71
« 23382
«235289
+2387K0
2380
239761
241272
« 242795
244328
«2ASRT3
W2A4TA28
W2A8994
250572
252181
.253761)
255373
+ 2569968
L 258631
L288277
261935
P 2636805
J2ER2EY
AGESRD
L AERRRER
LTEART
272138
L7301
275637
277425
2T91IEE
L28maR
222787
2EARTT

- W 2BRA39

«RBRZAR
W20 A5
f2RZ2R1R
203074
e 2UBRMA
229771
L 209844
« 31535
«31354]

PB 2488
TH 232

. 1620086
. 16058
61154
161729
L1R2324
162879
163454
16403
. 1646906
165182
L 1685759
. 166336
L 1668913
. 167491
. 16ETE8
. 16BE4€
. 169225
1 RR2AA
172382
173962
171541
172121
172721
. 173281
« 173862
o 174443
175224
0175606
ATELET
L1TRTES
L177352
L177934
178517
L1751
172684
« 1BD269
« IBEE5E
. 181436
. 1B2EZ]
« 1R2€E8
183151
LIR3TT6
. 124362
» 124948
« 175535
JAERTZ]
« LERT28
JART298
187283

12T

25



TIME

26

MY

3527
3518
3520
3530
3542
3550
3562
3572
3580
359
3690
3610
3620
3630
3649
3650
3662
3670
3689
3690
3700
3712
3720
3730
3740
3750
3760
3770
3730
379¢
3229
3R1¢
3020
3230
3240
3250
3360
3872
3832
3290
3920
3918
3907
3930
3042
3950
3960
3970
3932
3990

PR 206

Ir 238

L721828
JT2AARS

L127162

» 129246
732534
s 135228
£ 737922
. 742622
L T43326
» T46Q 35
JTABTAT
751465
134186
L756911
«75964)
. T62375
«7R51 14
LT67856
STIBEA3
« 773353
JTTE128
» TT28E]
. 721632
+ 7844
LIRTLITS
0 789949
19273
+ 7955186
. 10R 306
8211
LHO3898
LLBa67¢ |
SHRR508
212319
LRB15135
«B17955
JB2(T779
«B23688

WB2R442

2028

8232122
234968
L3122

JEADRTS
243535
«BAG399
«S49268
LR52141
LA55019
357001

PB 207

1 235

37,4252
32.7161
31,0299
31.347

31.6671
31.9994
32,3169
32.68487
32,9797
33.316

33.6556
33.9986
344345

34,6948
35,0481
35,4048
35,7651
36,129

36,4965
36,8678
37.2424
37.6299
38,7031
38,3891
38,779

39,1727
39,5723
39,9718
40,3773
40,7868
41,2004
4l1.618

AL B398
42,4658
42.896,

43,3304
45,7692
44,2123
44,6597
45.111€
45,5689

A6, D289
46,4944
A6.9644
47,4391
17,5185
A8, 4027
A%, B916
49,3354
49,8841

PR 287

PB 20€

38551

«3NT493
+ 372481
311583
31353

315572
317628
319699
« 321785
+ 323886
. 326332
328134
330281
332444
334622
«33RRI1EK
« 339726
. 341252
+ 343494
345753
« 348728
. 350310
352627
« 354952
357293
+ 359652
L3R2B28
#» 364421
«3EER3IE2
» 369259
$3T1TR5
« 374169
W3ITEES

379151
2331668
. 324274
«3IBRTE9
» 329333
391925
« 304538
397166
$ 399815
2 A22484
LARSLTR
JABTER

ALARRR
.413355
+JALEL123
JALROL]
VARTTE

PB 28R
TH 232

. 189259
. 189648
. 190236
. 19E0R25
2 191415
. 1920204
« 192594
.193185
193775
. 194368
. 194957
. 195548
19614

o 198732
. 197324
L197017
. 198509
.199192
e 1996924
. 2B@289
« PEARR3
L2147
202872
2 2ARKBET
« 23062
. 2P 3858
284453
« AB5E49
CAESE 4R
JEAERAZ
2R RY

2R T437
JPRRE34
L 208632
c2AG23

. RAQR29
L217427
211226
« 211626
L212225
212825
213426
L2 1A228
214821
« 215828
L 215829
216431
o 217033
L21TE35
+ 218238



TIME
MY

4220
4010
4020
4830
4248
A58
4863
ACTE
AQ8%
4198
4120
4113
4120
413@
4142
4159
4160
4170
412
4198
42072
4216
4229
A2 30
4240
4253
A26H
4272,9)
A4280,21
4290 ,01
4360 ,01
4312,01
4322 .21
4330 ,F1
4340 ,01
4350.21
4360,31
437¢,.01
43RC,01
4390 .01
4427 7%
4410 .71
4420 ,91
4433.701
444D ,00)
4452 ,72
4467 ,21
A4 T L0
§477 , 71

PB 2@6

Uy . 238

REATRE
363679
«AER5T5
JREYATS
LB7238

LLT5289
LB78203
821121
BRA4D4AA
.BBE9TI
JRE0A3
JAQ2R39
895779
«B9RTES
L1675
L4683

908759

910554

- L913522

916495
.019473
L9222 455
I25442
LI28434
93143

.934431
4937436
040447
943462
946481
549526
W952534
.955568
958667
96165

.964698
96775

L LR72809

SOT7387

ATRIIR
O2BBRS
LI83C3E6
81166
P OEQLSE
£992344
«005138
. GR8539
L2164
[,201475
1.02737

PR 2@7

0 235

50,3877
50,8963
51.4099
51,9287
52,4525
52,9816
53.515R
54,0554
54,6003
55,1586
55,7064
56,2678
56,8344
57.4068
57,9249
58 .5687
59,1582
59,7537
68,355

69,9622
61,5755
82,1948
R2.B283
63,4519
84,2898
f4,T341
€5 ,3846K
66.0417
£6,.7052
67,3753
68 .N52

68,7355
69,4257
12 .1227
73 JR2KR6
71.5374
72.2555
729805
73.7127
74,4522
754199

75,9531
76.71 AR
77.484

TR ,2607
70,8452
79,8375
826375
#1.4455
T2 2615

PR 207

PR 286

«424548
427308
430269
JA33161
436273
. 139008
WA41963
.44494]
L4794

LA50962
454005
45707}
JAGD1E

L 463271
L4R6ARS
. 469562
LAT2TA2
JAT5946
JAT9173
. 482425
JABS57

W ABRO99
- 492322

«A95€7
499043
.HA244
SPESRE3
,5A03]
2512724
«S1R283
7198727

2523359

526935
5308539
534169

W 5372248

541509
34522
54896

552725
55652

567342
.564193
SREATE
L7198

«HTI59]7

s WA - =
.583979'

fSRTANA
591959

PR 208
TH 232

«2IBRA

«215444
220047
T L220651

.221255
221859

W 222464

« 223260
223674
22428

« 2248826
. 225492

22785
. 227312
. 22792
. 228527
.229135
229744
233352
« 230961
. 23157

W 23218

23279
« 2334

23421
234621
235231

» 2358453

. 236454
237866
237679
L238291
238924
239517
24213

e 28R TAA
241358
241972
242587
243202
2A3TLT
244433
245049
2A56RS
J24R081
246898
W247515
WCAR133
C2ARTS

27



TIME
MY

A508.01
451@ .01
4520 .01
4530,91
4513 .81
AS50 .01
456@.@1
4572 .01
4580 .01
459¢,01
4602 .01
4610.01
4622 .01
4630 ,01
4640,a1
4659 ,01
4G63,01
4673 ,21
4689.31
4€50,01
4IE7 02
4712.02
4720.22
4732.22
4742.02
47501 ,.22
AT62.,02
AT79 W72
4782 D2
4759.92
AROE B2
48174872
4820 .02
433002
4849.22
4259 .92
4260 .02
3137‘3 ocﬂig
488682
48%0,22
4907 402
4919.02
4022 ,92
193¢ .82
4940 ,02
4952,02
49G?.ﬂﬁ
ANTT A2
498,02
1997,02

28

PB_20€

i 23¢

1.21299
1.01411
1.21724
1.72038
1.02352
| JO2RER
1.08298!
1.03296
1.23612
1.0392%
1.24245
| 24563
1.04R81
1.85199
1.85518
1.85837
1.B615T
1.26477
1.28792
1.,07119
1.27441
127763
1 AROAK
1.0841

1.28733
1.,09958
1 JA93R2
1,80722
1,18334
1736

1.10687
1el1B214
1.11342
1.1167

1.1199%
1.12329
1,12659
1.12989
1.1332

1.13651
1,13985
1.143168
1.,14649
l.140922
1,15318
1.15651
1.159%86
1.16322
1.16658
1.16994

+

PR 207
257

83,0856
23.9178
24,7583
R5,.,607]1
RE, 4642
RT7.3299
BR.2041
29,087
89,9787
90.879!
91,7885
Qg , 7068
93,6343
94,5709
95.5168
96,4721
97.4368
9g.4111
99.395
122,389
1914392
102,406
123,429
104,463
185,596
126,561
197,625
178.7
129.786
112 .8%2
111.99
113.109
111,237
115,378
116,53
117.693
118,868
120 .54
121.252
122,462
123.684
124,918
12€.164
127.423
128,694
129.972
131.274
132.583
133.925
135,241

PB 207

PR 206

2596044
LEAR159
+ 604305
«CRRARZ
61269

616929
21199
625582
JE29R 36
«634283
LL32602
+R43033
«647492
»651996
+656528
61293
+G65693
LSTE326
674994
LBT9697
+ER4435
.68952@9
694018
+E9BBG3
183743
. TORAE]
713616
. 718607
« 723636
728721
W 133876
. 737948
. 744128
7149347
« T546E6
. 759904
« 765242
770619
LTTIRA3T
« 781495
. TEES94
« 792535
LT9R1L6
JAR3TAL
JBB94ART
L215115
JR2A2RE
JORRE6 T
232400
JR32381

TH 232

« 249368
« 249986
250685
«251224
251843
e 252463
253083
. 253703
254323
«254944
255565
256186
L 2568208
25743

258852
+ 258675
259297
.259921
260544
261168
261792
. 262417
LRE3N42
« 263687
. 264292
264917
«265544
LRE61T

C2R6TQ7
L267424
268051
.2R8R78
L2RA AR
WPRG034
L2TASK3
271191
271821
L2T7245

L27308

«2TITH

27434

L2T560 8
2762353
L2TREES
L2TT496
L2TRI12D
L2TRTE
279394
L2ana2T



e

5070
SPEE
5848
562
5087
S1Ed
5128

5140

5168
5180
5200
5220
5240
5268
5282
5389
5303
5340
5360
5382
5428
5428
54472
5468
5400
5589
5522
5543
5562
5532
5673
568a
5642
5660
5629
5704
ST
5742
5764
- W38
5840
5R20
57447
5860
54820
59@2
5920
5043
506d
580

Riams iy
1.17331

1.12207
}1.18685
1, 1983R5
1.,20047

1.,22731 .

1.21418
1.221€6
1.22797
1.2348

1.241285
124882
1.25581
1,26283
1.26836
1.2769%2
1.224

1.29111
1,29823
1,38538
1.,31255
1.31974
1.32695
1.33419
1.34145
1 .34873
1.35683

1.368336

1,37271
1.378238
1.,38548
1,392

42034
1.4078

1.,41529
1,4228

1,43034
1., 4379

1.44548
1.,45338
1,460 7]
146836
1.4762 4
1,48374
1 .49146
1.,49921
1.5365832
1.51478
1.52286

1.,53044

R

136,586
139.323

142.114

144,961
147,865
15@.826
153.846
156.926
160,068
163,272
166,54

169.872
173,271
176,738
120,274
183,88

187.557
191.308
195,134
199,835
203,014
207,273
211,212
215,433
219,738
224,129
228,628
233,175
237,833
242,584
247,453

252.372
257,412
262,558
267,795
273,142
2784595
284,157
289,825
295.€14
321.515
37274532
313.67

319.929
32€.313
337.924
339,465
346,237
353,145
36041829

«BA4204

856279
+RERAAE

2223796
.893332

L 906057 .

318976
« 932089

. 945401

958914
2972632
ORE557
{00269
1.01504
1.022961
1.0444
1,25942
1.27T466
1.89%13
1,17584
1.12179
1.13798%
1.1544)
1.1711
1, 18R 4
1.28524
1,2227
1,24042
L5842
1.27669
1.29524
1,31407
1.3332
1,352¢€1
1.37232
1.39233
1.,41265
1,43327
1,45422
1,47548
1.49707
1.51899
1.54125
| 56385
1 .5868
1.610¢2
1,63375
163777
1.,68215
1.77692

2BE659
281927

+283196

« 284487

285738

287011
.288285

+2R956

298837
292115

«253394
294675 -

295956
,29723%
L298524
« 299889
«301¢96
« SA2384
LIB3673
« 3G A9E4
W ITEE5E6
«3BT549
« 302844
L31814

311437
£ 312735
. 314034
2315335
e 316637
317941
e 319245
« 320552
. 321859
L323167
o 324477
« 325789
L32T1IA
« 3287415
e 372873

L331%46
e 332364
e 3336523
e 335TR4
. 336325
e 33TEAR
+ 338972
e 347257
341625
« 347853
e D AAZHED

29
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TIME
"y

000
7020
1240
7660

7087
713a
7120
7148
7160
71820
72¢@
7220
7242
7269
7220
7300
732
734@

7360

7330
7400
74282

7442

7469
74880
7580
1520
75 4¢
7569
7520
7524¢
7600
TR48
TG0
7633
TIae
Tien
T740
Trel
7726
7500
7227
T24T
Tran
Tand
7997
Tenh
1947
7963
75342

PH 206

U 238

1.96462
1 ,97384
[ .,98309
1.99237
2.001867
2.01101
2.02037
2.82976
2.03919
2.74864

2.25812

2.06763
C.A7T7TE7
2.P8674
2.09634
2.18597
2.11563
2.12531
2413583
2.14478
2.15456

- 2.16437

2.17421
Z2.18408
2419389
2.,203%2
2.21388
2 22388
2.2339

224396
Z2.25405
2.26417
2.8 TAR2
L2345

Z.ZQQTZ
232498
231524
2.32555
2e33589
234627
2 35667
2¢3RT11
2.37758
2.3306%
2L, 300G2
2.4091%
2.41979
243343
2.4411

2.4517

P3 287

U 235

985,282
1004,91
124,92
1245,33
1366.14
19087.37
1129,82

11351.1

1153,82

1176.59

1228.01

1223.9
1248,217
1273.12
1298.46
1324.31
1358,688
1377.56
1404,99
1432.95
1461 .48

149@,57 -

1528 .24
1558,5

1581.38
1612.84
1644,95
1677.69
1711,.@8
1745,.14
1779.87
1215,3

185}.43
1 888,28
1925,868
1964,19
AR IAL
2043,15
2083.81
2125,22
28T ,.58
2212,72
2254,71
2298,59
2345,.35
23%2,82
2435 ,.R3
2488 .17
253T7.69
2587 .19

PB 207

PB 2n€

3,683733
3.69243
3, 74839
3.80523
3,86295
3,92158
3.98112
A,0418

4,10302
1.1654

4,.22R76
4,29312
4,35848
4,42486
4,49228
4,56076
4,63232
4,70097
4,771272
4,8456

4,91963
4,90482
5.,87118
5,14875
5,22753
5.33756
5,3%225
5.4714

5,55527
5.64044
5,72696
5.814%4
5.,92411
5,99477
G.ORGRT
€,13042
627544
B,37197
. ATPA1
R.5aR50
67275
£.TT7351
8.87789
£.08239]
7.89161
7.22101
7.31213
7.42501
7.53967
7.65616

_PB 208
TH 232

+ 413862
«A15262
416663
LA18065
«A19469
JAZBRTA
«AZZ22R]
423689
. 425098

«A26589
427921

+A429335
43875

LA32166

133584
. 435004
. 436424
0457846
. 43927

«448695
L442121
« 443543
L A44977
446428
L44784

. 449274
.459728
.452145
453582
455021
<456461
CASTOE3
SA59347
< ARBTS]
. 162238
463685
465134

e HER5R5 .

. AGEHA3T
L 46549

LATHSA4
. 472401
L ATIRGED
LA75318
LATHRTTR
LATRZA

LATSTE
L4721 189
+ NE2635
JATAIRZ

31



TIME
MY

2p0%
gezad
8219
306D
BZ80
81926
glew
R14G
21682
Riag
R220
32282
G249
AN
2280
2327
2320,.,%1
340,01
B8360.71
3382,21
5402,61
g4208.01
g44@ .01
2462,.31
g480,81
358¢.,21
as20,71
2540 ,01
95670 .71
g58¢,0|
a2 ,al
ze2A 21
4,01
BREGO A1
BeEg .ol
a7ed,01
AV
RTAG AL
76T ,02
a7a0,02
RAAR L2
220,02
AFAT T2
AAET L2
BRARN A2
RSN L02
g2z .02
75940.72
A0RE .00
A IS TA NN

32

PB 2€6

U 238

2.46255

2.,4733

244841

2.5058

22,5161

2.52764
2.53861
2.54962

- 2456066

2.,571173
2.58284
2459398
2.605186
2.61637
262762
2,6389

2.65221
2.66157
2.67295
2.88438
2.69583
2.,70733
2.73242
2.742@2
2.75366
2.76533
2.17724
2. TRRTS
2.30057
2,81239
2.82425
2.23614
2.24827
2JRa004
2.87224
2.89408
289816
2.90825
2.,92043
2..93263
2.9448R

C2.95713

2969453
2.,994186
RADEER
F.21504
3.03154

. PB 207

u 235

2639.7
2692,.23
2745.8

2898 .44

2856,17
2913,¢!
2570.98
3038.1

309,39
3151,89
3214,81
3278.58
3343,82
341@,36

. 3478.22-

3547,43
3818,01
3697 .01
3763,.,43
I838,.,31
3914,.89
3992,58
4072.,03
4153%,05
4235,69
4319.97
4405.92
4493,.58
4583

A6T4H.18
4767.18
4362.084
4958 ,78
057,44
51582.07
S260,7

B8365,36
5472,11

5587 ,99
5692 ,03
58¢5,.28
592@,72
AR3E,59
£158.73
6221 .28
646,23
R533,69
6R63 .68
G796 ,26

CR931 .48

PB 207

PR 2€€

T 77447
T.89467
8.21676

B8.,14878

R.26677
8.3947¢
8.52476

"B.65682

8.79098
B.92727
9.0857

9.20634
2.34918
9,49433
9.64178
Q,79152
9.94366
12,2982

10,2552

10.4147
12,5768
12,7414
12,9088
1t,0785
i1.251
11,4264
11,6045
11,7854
11,9692
12,1559
12,3456
[2.5384
12,7342
12,9331
13,1351
13,3404
13,549

- 13,7609

13,9761
14,1948
tA.417

14,6427
14,272

15,125

15,3417
15.5821
15,8264
16,2746
16,3268
18,5229

PB 208
TH 232

L 485572
«ABTBAS
«4B8515
« 489588
«491464
+ 19294

0494ﬁ18
« 495898
« 497379
«A99R61
« 580345
S3@183

«5A3317
. SA48E5
s SB6295
SBTTRT
. 5A%2R

512774
« 512269
WD13766
15265
318765
518287
« 31977

521274
.5227¢

e 224288
925797
« 527308
« D2872

«S532333
331848
« 533365
+ 534883
36403
2037924
« 239446
R VAN

« 342496
« 344223
545552
.54T0R2
«O48813
D52148
351671
. 553217
£ 054755
«sI5E294
557235
.552377



